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Purpose

This memorandum presents the results of the bioassay testing of the Joint Cannery
Qutfall effluent sample that was collected in October 2001. The testing is required
by the NPDES Permits that became effective in January 2001. This is the second
required semiannual test required by the current permits and the sixteenth
semiannual test conducted since testing for the Joint Cannery Outfall began in 1993.

Study Objectives

Section D.1 of the StarKist Samoa and COS Samoa Packing NPDES Permits requires
that semiannual definitive acute bioassays (96-hour static bioassays) be conducted
on the cannery effluent. The purpose of these tests is to determine whether, and at
what effluent concentration, acute toxicity may be detected for the combined
cannery discharge.



Bioassay Testing ~ Joint Cannery Outfall Effluent
October 2001 Sampling

Study Approach

U.S. EPA has conducted a number of reviews of the effluent sampling, analysis, and
bioassay tests conducted in the past. All comments from U.S. EPA have been
incorporated into either the sampling/sample handling standard operating
procedures (SOP) or the procedures used by the laboratory doing the test. The
comments, responses, and SOP have been documented in previous reports.

The permit conditions require that the bioassay tests be conducted with the white
shrimp, Pengeus vannami (postlarvae). In the event Penaeus vannami is not available
at the time of the tests the permit specifies the substitute species Mysidopsis bahia,
which has now been renamed Americantysis bahia. For the October 2001 sampling
Penaeus vannami was not available and Antericamysis bahia was used.

Effluent samples are collected from the StarKist Samoa and COS Samoa Packing
facilities as 24-hour composite samples. The effluent acute bicassay test is
conducted using a combined composite effluent sample made up from the effluent
samples from both canneries, as allowed by the permit condition. This combined
effluent bicassay is representative of the wastewater discharged from the joint
cannery outfall into Pago Pago Harbor.

Effluent Sampling Methods

Between 0900 on 25 October 2001 and 0600 on 26 October 2001, 24-hour ﬂow—
weighted composite samples of final effluent were collected from both the StarKist
Samoa and COS Samoa Packing effluent discharges. Samples were collected from
the established effluent sampling sites. Detailed sampling procedures are described
in the established SOP for cannery effluent sampling.

A total of eight grab samples were collected into pre-cleaned 1-gallon plastic
cubitainers at each plant. Samples were collected at three-hour intervals over a 24-
hour period. The samples were stored on ice until the completion of the 24-hour
sampling period. After all samples were collected a flow-proportioned composite
sample was prepared. The grab sample collection times, effluent flow rates, and the
relative effluent flow volumes calculated from plant flow records are summarized in
Table 1. The relative effluent flow volumes were used to prepare the final composite
sample, which was used to fill the sample container shipped to the laboratory for

testing.
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Bioassay Testing ~ Joint Cannery Qutfall Effluent
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A 5-gallon cubitainer containing the composite sample was packed on ice in an ice
chest for shipment to the laboratory. A chain-of-custody form for the sample was
completed and sealed into a zip-lock bag and taped inside the lid of the ice chest.
The sample was shipped via DHL to the testing laboratory. The chain-of-custody
form is provided in Attachment I.

Table 1
StarKist Samoa and COS Samoa Packing
24-hour Composite Effluent Sample for Bioassay Testing

QOctober 2001
COos -
COS Samoa Packing StarKist Samoa Samoa Sst::(;t
Grab Packing Percent
Sample Percent of Total
Number [ Sampling Effluent Sampling Effluent of Total Flow
Date and Flow Rate Date and Flow Rate Flow
Time {mgd) Time {mgd)
25 Oct 2001 25 Oct 2001
1 0900 1.20 0900 1.68 4.4 6.2
2 1200 1.20 1200 2.14 4.4 7.9
3 1500 1.20 1500 217 4.4 8.0
4 1800 1.20 1800 2.22 4.4 - 82
5 2100 1.20 2100 2.20 4.4 8.1
26 Oct 2001 26 Oct 2001
5] 0000 1.20 0000 2.26 4.4 8.4
7 0300 1.16 0300 2.26 4.3 8.4
8 0600 1.16 0600 2.61 4.3 9.6
Total 9.52 17.54 35.2 64.8
Mean 1.19 219 -

Bioassay Testing Procedures .
EnviroSystems, Inc. in Hampton, New Hampshire conducted the bioassay tests from
1 November to 5 November 2001. The testing procedures and results of the bicassay
tests are provided in the Laboratory Report included as Attachment II. This report
summarizes the 96-hour acute biocassay test conducted with reference to U.S. EPA
document Methods for Measuring the Acute Toxicity of Effluents to Freshwater and
Marine Organisms (EPA/600/4-90/027F), August 1993, as the source of methods for
conducting the test. The bioassay test was conducted considering and including
U.S. EPA's comments on previous bioassay tests, as documented in previous reports.

The test organisms were <5 days old and salinity was adjusted to 24 ppt. The test
temperature was to be held at 20 +2°C, but actual temperatures ranged from 21°C to
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Bioassay Testing - Joint Cannery Outfall Effluent
October 2001 Sampling

24 °C. The laboratory opinion is that the deviation in temperature had no impact on
the outcome of the bioassay test. Demonstrated potential for a lethal immediate
dissolved oxygen demand (IDOD) has been discussed and documented in previous
technical memoranda describing the first two biocassay tests conducted in 1993, To
avoid the effects of the IDOD, which would not be encountered in the field, each
bioassay test chamber was continuously aerated during the bioassay tests to
maintain adequate levels of dissolved oxygen (DO). The test was renewed at 48
hours and renewal concentrations were aerated prior to the renewal.

Bioassay tests were carried out for effluent concentrations of 50, 25, 12.5, 6.25, and
3.1% as vol:vol dilutions in seawater. Water quality was monitored daily and
measured parameters included DO, pH, salinity, and temperature. Total residual
chlorine and ammonia were measured. A reference toxicant test using sodium
dodecyl sulfonate (SDS) was conducted and results were within one standard
deviation of the established laboratory mean.

Resuits
The results of the bioassay tests are summarized as follows:

Americamysis bahia Effluent Bioassay. All results from the bioassay tests
are included in Attachment II. The results of the mysid bioassay tests
indicate the 96-hour LCsp for the effluent tested was 37.52 percent. The No
Observable Effects Concentration (NOEC) for the 96-hour bicassay was 25.0
percent and the Least Observable Effects Concentration (LOEC) was 50.0
percent. Results on a daily basis are summarized in Table 2.

Americamysis bahia Reference Toxicant Bioassay. The reference toxicant
test had an LCsp of 23.4 mg/1. The laboratory mean is 19.8+4.36 mg/1 (based
on 130 tests). The test data falls within one standard deviation of the
laboratory reference mean, indicating normal sensitivity.
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Table 2
StarKist Samoa and COS Samoa Packing
Combined Effluent Bioassay Results - October 2001 Sampling

. Parameter
Exposure Time
LC 5 NOEC LOEC
24 hours 46.78% 25.0% 50.0%
48 hours 44.86% 25.0% 50.0%
72 hours 37.52% 25.0% 50.0%
96 hours 37.52% 25.0% 50.0%

Discussion

Table 3 summarizes the results of the effluent bioassay tests for the samples
collected in the October 2001 sampling compared to the previous bioassay tests. The
LCso, NOEC, and LOEC are within the range obtained from previous reports where
Americamysis bahia (Mysidopsis bahia) was used in place of Penaeus vannami.

Conclusions

The bioassay tests for the Joint Cannery Outfall effluent for October 2001 do not
indicate effluent toxicity levels to be of concern. As discussed in the previous
bioassay test reports on the effluent, the time scale of the mixing of the effluent with
the receiving water is on the order of minutes to seconds to achieve dilutions that
will eliminate possible toxic effects as reflected by the bioassay results. For example,
an NOEC of 25.0%, which was observed in October 2001, corresponds to a dilution
of 4:1, which is achieved within a second and within 1-meter of the discharge point.
The discharge is located in about 180 feet of water and the effluent toxicity tests
indicate that the discharge is diluted to non-toxic levels immediately after discharge
and well within the initial dilution plume.
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Table 3
StarKist Samoa and COS Samoa Packing
Combined Effluent Bioassay Results

. Parameters

Date Species

LC 50 NOEC LOEC
2/93 Penaeus vannami 4.8%' 3.1% 6.25%
10/93 Penaeus vannami 15.67% 3.1% 6.25%
2/94 Penaeus vannami 15.76% <1.6% 1.6%
10/94 Mysidopsis bahia’ 31.2% 25% 50%
3/95 Penaeus vannami 14.8% 6.25% 12.5%
3/95 Mysidopsis bahia® 10.8% 6.25% 12.5%
2/96 Penaeus vannami >50% >50% >50%
2/96 Mysidopsis bahia’ 28.36% 12.5% 25%
3/96 Penaeus vannami 44 4% 25% 50%
11/86 Penaeus vannami 7.11% 3.1% 6.25%
03/97 Penaeus vannami 39.36% 12.5% 25%
09/97 Penaeus vannami' 12.3% 8.25% 12.5%
06/98 Mysidopsis bahia® 17.2% 6.25% 12.5%
11/98 Mysidopsis bahia® 15% 6.25% 12.5%
02/00 Mysidopsis bahia® 20% 6.25% 12.5%
08/00 Mysidopsis bahia” 17.1% 3.1% 6.25%
03/01 _ Americamysis bahia® 13.8% 12.5% 25.0%
10/01 Americamysis bahia® 37.52% 25.0% 50.0%

"The February 1993 samples were not aerated until after the first day of the test. For
subsequent tests the samples were aerated for the entire duration of the tests.

*Mysidopsis bahia used as substitutes because Penaeus vannami not available: as directed and
approved by U. S. EPA.

*Mysidopsis bahia used in addition to Penaeus vannami as described in text of technical
memorandums reporting test results. Only one species is required by the permit conditions.
*Stage 1 (3 mm) Penaeus vannami were used for testing because older Stage 7 and 8

(8-10 mm) Penasus vannami were not available.

5Mysfdo,t)sfs bahia renamed Americamysis bahia. Resulis indicate increased toxicity because of
low DO in renewal concentrations since renewal water was not aerated prior to use

Mysidopsis bahia renamed Americamysis bahia.
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STUDY NUMBER 9919

EXECUTIVE SUMMARY

The following summarizes the results of acute exposure bioassays performed from
November 1-5, 2001 in support of the NPDES biomonitoring requirements of the American
Samoa Joint Cannery Outfall. The 96 hour acute definitive assays were conducted using the

marine species, Americamysis bahia.

Acute Toxicity Evaluation

Species Exposure LC-50 NOEC LLOEC
Americamysis bahia 24-Hours 46.78% 25% 50%
48-Hours 44.86% 25% 50%
72-Hours 37.52% 25% 50%
96-Hours 37.62% 25% ' 50%
COMMENTS:

Results reflect test concentrations after salinity adjustment. See Section 2.3.

Authorized Signature: m v / GES—ZH

Pre31 ent ~ EnviroSystems, lncorporated Date

Page 2 of 8



TOXICOLOGICAL EVALUATION
OF A TREATED EFFLUENT:
BIOMONITORING SUPPORT FOR A NPDES PERMIT
NOVEMBER 2001

American Samoa Joint Cannery Outfall

1.0 INTRODUCTION

Acute toxicity tests involve preparing a series of concentrations by diluting effluent with
control water. Groups of test animals are exposed to each effluent concentration and a control
for a specified period. In acute tests, mortality data for each concentration are used to calculate
(by regression) the median lethal concentration, or LC-50, defined as the effluent concentration
which kills half of the test animals. Samples with high LC-50 values are less likely to cause
significant environmental impact. The acute no observed effect concentration (NOEC) and
lowest observed effect concentration (LOEC) document the highest and lowest effiuent
concentrations that have no impact and a significant impact on the test species, respectively.

This report presents the resuits of acute toxicity tests conducted on an effluent sample
collected from the American Samoa Joint Cannery Outfall. Testing was based on programs and
protocols developed by the US EPA (1993) and involved conducting 96 hour acute static
renewal toxicity tests with the marine species, Americamysis bahia. Testing was performed at
EnviroSystems, Incorporated (ESI), Hampton, New Hampshire.

2.0 MATERIALS AND METHODS

2.1 General Methods

Toxicological and analytical protocols used in this program follow procedures primarily
designed by the EPA to provide standard approaches for the evaluation of toxicological effects
of discharges on aquatic organisms, and for the analysis of water samples. See Section 4.0 for
a list of references.

2.2 Test Species

A. bahia, <5 days old, were from cultures maintained by Aquatic Research Organisms,
Incorporated of Hampton, New Hampshire. Test organisms were transferred to test chambers
by large bore pipet, minimizing the amount of water added to test solutions.

American Samoa Joint Cannery Effluent Biomonitoring Program, November 2001.
Study Number 9918, Page 3 of 8



2.3 Effluent and Dilution Water

The effluent sample used in the assay was identified as “JC0-01-TW.” Sample
collection information is provided in Table 4. Upon receipt, the unused sample portion was
stored at 4°C. All sample material used in the assay was warmed to test temperature prior to
preparing test solutions. Total residual chlorine (TRC) was measured using amperometric
titration (MDL 0.05 mg/L). As the effluent sample contained <0.05 mg/L TRC, dechlorination
with sodium thiosulfate was not required (EPA 1993). Subsamples of undiluted effluent were
collected for ammonia analysis upon arrival and again prior to renewal. At arrival, the effluent
sample had a salinity of 9%.. Salinity of the effluent was increased to 24%. by the addition of
35 grams of artificial sea salts to 2000 mL of effluent. Test concentrations for the assay were
50%, 25%, 12.5%, 6.25% and 3.1% effluent with dilution water control.

The dilution water used in this assay was obtained by ES| from its sea water system.
The water is pumped in from the Hampton Estuary on the flood tide, filtered through a high
volume sand filter, and stored in 3000 gallon polyethylene tanks. The water is classified as
Class A waters by the State of New Hampshire and has been used for culture of test organisms
for over 20 years. Sea water used in the assay had a salinity of 25%. and a TRC of <0.05

mg/L.
2.4 Acute Toxicity Tests

The 96 hour acute static renewal toxicity tests were conducted at 25:1°C with a
photoperiod of 16:8 hours light:dark. Test chambers for the acute assays were 250 ml. glass
beakers containing 200 mL test solution in each of 5 replicates with 10 organisms/replicate.
Survival, dissolved oxygen, pH, salinity and temperature were measured daily in all replicates.
Test solutions were renewed after 48 hours exposure with effluent from the start sample. Mysid
shrimp were fed <24 hour old brine shrimp on a daily basis.

2.5 Data Analysis

Survival data at 24 hour intervals were analyzed to assess toxicity using a program
called TOXSTAT® which can compute LC-50 values using the Spearman-Karber and Probit
computation methods. If survival in the highest test concentration was >50%, LC-50 values
were obtained by direct observation of the raw data. The NOEC was determined as the highest
test concentration which caused no significant mortality while the LOEC was determined as the
lowest concentration that did cause significant
mortality.

2.6 Quality Control

As part of the laboratory quality control program, standard reference toxicant assays
are conducted on a regular basis for each test species. These results provide relative health
and response data while allowing for comparison with historic data sets. A forty-eight hour
acute reference toxicant assay was performed with A. bahia on October 31, 2001. Results of
this assay were within one standard deviation of the historic mean for the species. See Table

2 for details.

American Samoa Joint Cannery Effluent Biomonitoring Program, November 2001,
Study Number 9919. ’ Page 4 of 8



2.7 Protocol Deviations

Two deviations from protocol was observed during these assays. Protocol requires
testing temperatures to be maintained at 20°C £2°C. Actual testing temperatures ranged from
21°C to 24°C. Ammonia was analyzed on 100% effluent only, not on 50% effluent which was
the highest concentration tested: It is the opinion of the study director that these deviations
from protocol had no impact on the outcome of the assay.

3.0 RESULTS

Results of the acute exposure bioassay conducted using the mysid shrimp are
summarized in Table 1. A summary of reference toxicant data for the test species is presented
in Table 2. Effluent and dilution water characteristics are presented in Table 3. Sample
collection information is provided in Table 4. Table 5 provides a summary of historic data
associated with the discharge. Support data are included in Appendix A.

3.1 Acute Toxicity Test - Americamysis bahia

There was 96% survival in the laboratory diluent control after 96 hours exposure. These
results are an indication of healthy test organisms and that the dilution water had no adverse
impact on the outcome of the assay.

Table 1 provides a summary of the acute exposure data and resuilts.

3.2 Summary

The salinity adjusted effluent sample for the American Samoa Joint Cannery site
exhibited signs of acute toxicity to the mysid shrimp, Americamysis bahia, during the 96 hour
-exposure period.

4.0 LITERATURE CITED

APHA. 1998. Standard Methods for the Examination of Water and Wastewater, 20"
edition. Washington D.C.

Stephan, C. 1982. Documentation for Computing LC-50 Values with a Mini Computer.
Unpublished.

US EPA. 1993. Methods for Measuring the Acute Toxicity of Effluents to Freshwater and
Marine Organisms. Fourth Edition. EPA/600/4-80/027F.

US EPA. 2000. Attachment G: NPDES Whole Effluent Toxicity Testing, Monitoring and
Reporting Tips and Common Pitfalis. Dated December 2000. US EPA Region | Offices,
Boston, Massachusetts. -

American Samoa Joint Cannery Effluent Biomonitoring Program, November 2001,
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TABLE 1. Summary of Acute Evaluation Results. American Samoa Joint Cannery
Qutfall Effluent Evaluation. November 2001.

Concentration Replicates Standard  Coefficient
% Effluent Exposure A B c D E Mean Deviation of Variation
Lab Control Start 10 10 10 10 10
24-Hours 10 10 10 10 10 100% 0.000 0.00%
48-Hours t0 10 10 10 10 100% ~0.000 0.00%
72 Hours 10 10 10 10 10 100% 0.000 0.00%
98-Hours 8 10 10 10 10 96% 0.894 93.17%
3.1% 24-Hours 10 10 10 10 10 100% 0.000 0.00%
48-Hours 19 10 10 10 10 100% 0.000 0.00%
72 Hours 10 10 10 10 10 100% 0.000 0.00%
96-Hours 10 10 10 10 10 100% 0.000 0.00%
6.25% 24-Hours 10 10 10 10 10 100% 0.000 0.00%
48-Hours 10 10 10 10 10 100% 0.000 0.00%
72 Hours 10 10 10 10 10 100% 0.000 0.00%
96-Hours 10 10 10 10 10 100% 0.000 0.00%
12.5% 24-Hours 10 10 10 10 10 100% 0.000 0.00%
48-Hours 0 10 10 10 10 100% 0.000 0.00%
72 Hours 10 10 10 10 10 100% 0.000 0.00%
96-Hours 10 10 10 10 10 100% 0.000 ~ 0.00%
25% 24-Hours 10 10 10 10 9 98% 0.447 45.63%
48-Hours 10 9 10 10 9 96% 0.548 57.05%
72 Hours 10 9 10 10 9 96% 0.548 57.05%
g6-Hours 10 9 10 10 9 96% 0.548 0.00%
50% 24-Hours 0 10 1 0 8 38% 4,817  1267.54%
48-Hours 0 8 1 0 8 34% 4219  1240.88%
72 Hours 0 0 1 0 1 4% 0.548 0.00%
g96-Hours 0 0 1 0 1 4% 0.548 0.00%

SUMMARY OF ENDPOINTS

Exposure Period LC-50 NOEC LOEC

24-Hours 46.78% (43-50) 25.0% 50.0%
48-Hours 44.86% (41-49) 25.0% 50.0%
72-Hours 37.52% (34-41) 25.0% 50.0%
96-Hours 37.52% (34-41) 25.0% 50.0%

American Samoa Joint Cannery Effluent Biomonitoring Program, November 2001.
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TABLE 2. Summary of Reference Toxicant Data. American Samoa Joint Cannery
QOutfall Effluent Evaluation. November 2001.

Concentrations Expressed as mg/L Sodium Dodecyl Sulfate

) Number of *1 8TD 2 STD
Species Date LC-50 Historic Mean Tests Deviation Deviations
A. bahia 10/31/01 234 19.8 130 4.36 8.73
TABLE 3. Summary of Effluent and Diluent Characteristics. American Samoa Joint

Cannery Outfall Effluent Evaluation. November 2001.

Parameter Units EFFLUENT DILUENT
Salinity - on Arrival %o 9 25
After Salinity Adjustment $ %o 24 -
pH - on Agrival suU 6.56 8.15
After Salinity Adjustment % suU 717 -
TRC mgfL <(.05 - <0.05
Dissclved Oxygen © mg/L 1.2 7.4
Amrhonia - at Start mg/L as N 56.1 <0.10
Unionized Ammonia mg/L as N 0.087 -
Ammonia - at 48 Hours mg/l.as N 52.6 <0.10

Unionized Ammonia mg/l.as N 0.380 -

TABLE 4. Summary of Sample Collection Information. American Samoa Joint
Cannery Outfall Effluent Evaluation. November 2001.

Collection Receipt
Sample Arrival
Description Type Date Time Date Time Temp °C
EFFLUENT Comp 10/24-25/01 ND 11/01/01 13580 10

COMMENTS:
1 - Recorded in the 50% effluent concentration, not 100% salinity adjusted effluent.

ND - No data was recorded on chain of custody.

American Samoa Joint Cannery Effluent Biomonitoring Program, November 2001.
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TABLE 5. Summary of StarKist Samoa and COS Samoa Packing Combined Effluent
Bioassay Results. American Samoa Joint Cannery Qutfall Effluent
Evaluation. November 2001.

Date Species 96-Hour Endpoints
LC-50 NOEC LOEC
02/93! Penaeus vannami 4.8% 3.1% 6.25%
10/93" Penaeus vannami 15.67% 3.1% 6.25%
02/94' Penaeus vannami 15.76% <1.6% 1.6%
10/94! Americamysis bahia 31.2% 25.0% 50.0%
11/95" Penaeus vannami 14.8% 6.25% 12.5%
11/95° Americamysis bahia 10.8% 6.25% 12.5%
02/96" Penaeus vannami >50.0% >50.0% >50.0%
11/96" Penaeus vannami 44.4% 25.0% 50.0%
11/96" Penaeus vannami 7.11% 3.1% 6.25%
11/97° Penaeus vannami 39.36% 12.5% 25.0%
08/97' ©  Penaeus vannami 12.3% 6.25% 12.5%
06/98" Americamysis bahia 17.2% 6.25% . 12.5%
11/98" Americamysis bahia 15.0% 6.25% 12.5%
02/00' Americamysis bahia 20.0% 6.25% 12.5%
08/00' Americamysis bahia 17.1% 3.1% 6.25%
05/012 Americamysis bahia 13.81% 12.5% 25.0%
11/012 Americamysis bahia 37.52% 25.0% 50.0%
Notes:

- Assays conducted by Advanced Biological Testing, Inc., Rohnert Park, California. Results
were provided by CH2M Hill.

z Assay conducted by EnviroSystems, Inc., Hampton, New Hampshire

American Samoa Joint Cannery Effluent Biomonitoring Program, November 2001.
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APPENDIX A

DATA SHEETS
STATISTICAL SUPPORT
Contents Number of Pages
Methods Used in NPDES Permit Biomonitoring Testing 1
A. bahia Acute Bioassay Laboratory Bench Sheets 2
[.C-50 Computation Printouts 3
A. bahia Organism Culture Sheet - 1
Dilution Preparation Log 1
Water Quality Instruments Record Log 1
Sample Receipt Record 1
Chain of Custody 1
Certificate of NELAC Accreditation 2

American Samoa Joint Cannery Effluent Biomonitoring Program, November 2001.
Study Number 9919.



METHODS USED IN NPDES PERMIT BIOMONITORING TESTING

Parameter

Method

Acute Exposure Bioassays

Ceriodaphnia dubia, Daphnia pulex

Pimephales promelas

Americamysis bahia

Menidia beryllina, Cyprinodon variegatus

EPA 600/4-90/027
EPA 600/4-90/027
EPA 600/4-90/027
EPA 600/4-80/027

Chronic Exposure Bioassays

Ceriodaphnia dubia
Pimephales promelas
Cyprinodon variegatus
Menidia berylfina
Arbacia punctulata

Champia parvula

EPA 600/4-81/002, 1002.0
EPA 600/4-91/002, 1000.0
EPA 600/4-81/003, 1004.0
EPA 600/4-81/003, 1006.0
EPA 800/4-91/003, 1008.0
EPA 600/4-91/003, 1000.0 -

Trace Metals:
ICP Metals

Hardness

EPA 200.7/8W 6010
Standard Methods 20" Edifion - Method 2340 B

Wet Chemistries:
Alkalinity
Chlorine, Residual
Total Organic Carbon
Specific Conductance
Nitrogen - Ammonia
pH
Solids, Total (TS}

Solids, Total Suspended (TSS)

Dissolved Oxygen

Standard Methods 20" Edition - Method 310.1
Standard Methods 20" Edition - Method 4500CLD
Standard Methods 20" Edition - Method 5310.6
Standard Methods 20" Edition - Method 25108
Standard Methods 20" Edition - Method 4500NH3G
Standard Methods 20" Edition - Method 4500H+B
Standard Methods 20" Edition - Method 2540.B
Standard Methods 20™ Edition - Method 2540D
Standard Methods 20" Edition - Method 4500-O G



ACUTE BIOASSAY DATA SUMMARY

N o 1 .
1 Pun brean, S a’-‘!‘(( W i

[af'd

stunv: 9919 |samPLE RECEIVED: "AS RECEIVED® EFELUENT AND DILUENT CHEMISTRIES
GLIENT: CH2M Hill | TEST ORGANISM: A. bahia we | ammorrs [ avmasrrs | o Do Salinity
SAMPLE: American Samoa | ORGANISM SUPPLIER: EFFLUENT [<2.05 | B C IS 656 | 1.2 9y
DILUENT: LAB SALT | ORGANISM BATCH/AGE; DILUENT [£D.os-| SC Bl Fed | 7o 24
SALINITY ADJUSTMENT RECORD (IF APPLICABLE): Z6Cc: MLEFFLUENT+ 35 G SEASALTS = 100% ACTUAL PERCENTAGE
CONCH REP SURVIVAL +DISSOLVED OXYGEN (MG/L)+ PH (SU) TEMPERATURE (°C}) SALINITY {ppt}
1] 24 48 72 96 0 24 480 48% 72 96 1] 24 4B0 48w 72 96 [} 24 480 d4B% 72 56 0 24 48 48w 72 96
el Aol vy BYlIale 7o GRS 1196 00| Ca3 1570181 B2 29 {2 123 12 oy RIS 105 | % | & 07 bpe
B B0 /o lep 10 {6 BS paldsi2olze 0 B6 180 5B 150 199189 §23 {2y 2o 123 |2 25197 B9 2 ko1 |n!
c R ljolo 1 1o §2F1sald 2120 195 | 7,1 §56 haq (Foe Fo%050 10 231 a0 {29 123121 {29 §a5 |27 |27 |26 b7 Lo
o 0o {0 | o)t Lo 25 169162 120 |72 10 B9 nao | P2 [903 15171540 823 |2y |24 23 24 | 24§ 2512 BF |20 |27 |2,
ERG Lo liv 1 |4 B2 lesglés|70173 |01 Vi |g o) 250|593 1520 |3 2. B2 | ¢ |2 123 124 {29 s % 2¢ 12627 |09)
aiwll allp ol || o B5S 14a k65 Do [14]01 Beodng|fos! Fooler7 |8.a B33 124 124 123 1M | 5 fos 27129 | 2t |y |99
s lp Lo el | Boslealér |20 f24 120 §S%inap| & 1297 B8 220823 |2 |24 |23 124 | 24 B2 |20 120 | 20127 |29
cBolnolwle 1aPsloplss] 017 %0 Bewliglfe (296156 1220023 | 2y 129 123 [ | 29 B2 2¢ [2F [ 20 |38 |20
N A AR ICAV A 1A ée | | 7.0 1.0 Bfobjnas|iee P2 150 130q B3 L 127123 129 | av D251 27 7 126 |21 |2y
b0V Lo Bs)ealbe o [To |0 B¥06no £297 )00y 16a B33 |2y 124 | 252 | Y B2 (g7 2 |2 127 |30
s2sud Al o | Zolf Lo §7Staako boo V1o Va0 §496 an oy [3ifls00 B23 a0 12 123 100 [ B2 2912 Lee | |
shelp ol Vo Boliel> 66 120 1 fBb e Soq25 | o lgn 3230 a7 {2403 |21 ] JyBer i anles | 2o (aq] 2
clolmlel@ipbylepl“ s 1170 B9bhaol€a291 {6 A | §23) 2y 127 123 |29 gy R2st aq | 25 |24 |oe L9
p @6 Lol L 802 leslb? 67 (21 |20 BshanlFoA®u 05102 B3 Loy (2503 Y {29 ] & a9 (24124 |7 |20
. V2 rote2 e B3 L g1so s 120 |63 B lhee 8050 le S lea 8%l oy V29 (23 Vvl av o [ 49 129 120 (272
DATE "é%é, Mz y/lL "o Bify #AA s 5 IL‘} 2 “-\,L. VR, u"]‘ ! uf L s (Wl 24 AN IS e The,
TIME  Rip4shitoo | 153069 jesss 3 1700 150 | [0 815 Mool 7, | (S2)ig0 [SSE)isss Bléoe|img, [80¢ | igol sl §o0o| g, | 10| sec| K8 Y
NmaLs | gL el BC v @ng £ Vs gC PR dcdlss - ifa v = }EgptL// & L > o
FED? ‘/ /1Y N Vi< N ) J . v N ]

% - Pull on 50% effluent also.
v - “Old” water qualilies {prior to renewal}

+ - AERATE FROM START!
¥ - "New"water qualities {post renewal)
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SAMPLE RECEIVED:

_ACUTE BIOASSAY DATA SUMMARY

"AS RECEIVED" EFFLUENT AND DILUENT CHEMISTRIES

?iCUENT:CHZMEﬂH

TEST ORGANISM: A. bahia

TRC

AMM O HR® AMM 48 HR% pH

DO

Safinity

SAMF’LES American Samoa

ORGANISM SUPPLIER:

EFFLUENT

| DILUENT: LAB SALT

ORGANESM BATCHIAGE

D!LUENT

le

} comc REP SURVIVAL 1 +DISSOLVED OXYGEN (MGIL)+ PH (SU) TEMPERATURE (°C)
i: 48¢  48% 480 48w 72 0 24 48¢ 48w 72 9%
: | 072 g |20 | 231 [2g

See page 1 for details and salinity adjustment record.

SALINITY (ppt)

48¢

e

48+

2k

72

l.n

D7

?.‘}o

{?

2z

A7

2

24

24

26

2
27 |2
27 |2

25

-

<4

—

)

25 {2

L5

2y

25

™~

2

26

&

o <

DATE

2h |-

TIME

Fay /5%

INITIALS

FED? §

# - Pull on 50% effluent also.
{ - "0ld" water qualities (prior to renewal)

A/

AT B

S

e

+ - AERATE FROM START!
¥ - "New"water qualities (post renewal)




Title: 9919 American Samoa: A. bahia Survival 48 hours
File: 9919ab48sv Transform: NO TRANSFORMATION
Probit Analysis - not Using Smoothed Proportions
NUMBER NUMBER OBSERVED PREDICTED
DOSE SUBJECTS OBSERVED PROPORTION PROPORTION
3.10 50 50 1.0000 0.99597
6.25 50 50 1.0000 0.9993
12.50 50 50 1.0000 0.9964
25,00 50 47 0.9400 0.8503
50.00 50 17 0.3400 0.3351
Est. Mu = 44.8640 Est. Sigma = 12.0561
sd = 1.8%809 sd = 1.7075
Chi-Square lack of fit = 0.3471 Likelihood lack of fit = 0.5694
Table Chi-sguare = 11.3449 alpha = 0.01, df = 3
Table Chi-square = 7.8147 alpha = 0.05, df = 3
Title: 9919 American Samoa: A. bahia Survival 48 hours
File: 9919ab48sv Transform: NO TRANSFORMATION

Probit EC Estimates
WITHOUT CONTROL DATA

16.8173
25.0334
29.4135
34.7173
36.7323
38.5418
41.8096
44.8640

47.92184
51.1862
52.9857
55.0107
60.3146
64.6946
72.9107

EST. END POINT

CONFIDENCE LIMITS

24.5591
30.8513
34.3318
38.7737
40.5600
42.2250
45.3991
48.5701

51.9214
55.6656
57.7926
60.1956
66.6446
72.0586
82.3321



A. bahia 72 & 96 Hr Survival

Title: 9919 American Samoa:
File: 991%ab72sv Transform: NO TRANSFORMATION
Probit Analysis - not Using Smoothed Proportions
NUMBER NUMBER OBSERVED PREDICTED
DOSE SUBJECTS OBSERVED PROPORTION PROPORTION
3.10 50 50 1.0000 1.0000
6.25 50 50 1.0000 1.0000
12.50 50 50 1.0000 0.59958
25.00 50 48 0.9600 C.2606
50.00 50 2 0.0400 0.0398
Est. Mu = 37.5160 Est. Sigma = 7.1217
sd = 1.6173 sd = 0.9103
Chi~Square lack of fit = 0.0119 Likelihood lack of fit = 0.0233
Table Chi-square = 11.3449 alpha = 0.01, df = 3
Table Chi-square = 7.8147 alpha = 0.05, df = 3

bahia 72 & 96 Hr Survival

9919 American Samoa: A.
Transform:

9919ab72sv

Title:
File: NO TRANSFORMATION
Probit EC Estimates

WITHOUT CONTROL DATA

POINT EST. END POINT 95% CONFIDENCE LIMITS
EC 1 20.9486 15.7626 26.1345
EC 5 25.8019 21.5135 30.0904
EC10 28.3892 24.5077 32.2707
EC20 31.5223 28.0344 35.0101
EC25 32.7125 29.3382 36.0868
EC30 33.7814 30.4893 37.0735
EC40 35.7117 32.5162 38.9073
EC50 37.5160 34.3460 40.6860
EC60 39.3202 36.1117 42,5288
EC70 41.2506 37.9324 44.5688
EC75 42.3195 38.9124 45.7266
ECB0 43.5097 39.9823 47.0371
EC90 46.6428 42.7072 50.5783
ECS5 49.2301 44.8788 53.5813
EC29 54.0834 48.8240 58.3429



ﬁ%ﬁj)j@l; R e S R R B R e A LA I ulau:llqlii“_‘)
Lot 70311 A3 Az

DATA SHEET ,-,,/_,‘%”M
I.  Organism History
Species:  _Apragric G rre SIS babii
Source: Lab reared_ 4~ Hatchery reared Field collected

Hatch date_ / 0[3 9/ é/ Receipt date
Lot number_ /0.2 2/ /2] & Strain FRE L

Brood Origination £~

II. Water Quality

Temperature éS °C  Salinity 523 ppt DO Se 1
ijZ ; Hardness_ —— __ ppm

III. Culture Conditions

System:__S¢ o frei ]‘Vﬂ/ /"“?C//;’C .

Diet: Flake Food_L~" _ Phytoplankton Trout Chow

Brine Shrimp_ £~ Rotifers Other

Prophylactic Treatments:

Comments:

IV. Shipping Information

Client:___ == ST # of Organisms:_£ &2
Carfiers__ AILE [ Date Shipped: /C/ ééé"ﬁ

g

Biologist: \m \.aé/:,y\//i C(

1 - 800 - 927 - 1650

PO Box IZ71 » Une Lafaveue Rogd » Hamplon, NH 03842 « (603) 926-1650



523 Diluent:

Lab Salt

PREPARATION OF DILUTIONS

ESPECIES: A. bahia l

Sam@ @g (qés‘zq'f

9

L
Sample: €° [

Day:

CLIENT: CH2M HILL - American Samoa

1 Conceniration

Final Vol B

Vol. Eff._ | Finalvol | vol. Eff
LAB O (000 © 750
3.4% 330 234 i
7.5 76.9
12 S 9325

[T s

375




RECORD OF METERS USED FOR WATER QUALITY MEASUREMENTS

sTunDY: 99,4

HOURS:

CLIENT: CH2M HILL - American Samoa

WATER QUALITIES - A. bahia

24 48 - old 48 - new 72 96

| Water Quality
| Station #

! Initials

§ Date 1

Water Qualily Station #1 I Water Quality Station #2 COMMENTS

DO meter # 2| DO meter # {j_
DO prabe # 3 DO probe # {

pH meter # i 3% pH meter # So

pH probe # 27 pH probe # 24

S/C meter # Y53 S/C meter # y$i30
S/C probe # A S/C probe # A
Salinity meter # Y§isv Salinily meter # Y 50






